Antibodies to avian pneumovirus (APV) were first detected in Minnesota turkeys in 1997. Virus isolation was attempted on 32 samples (28 tracheal swabs, 4 pools of trachea and turbinates) that were positive for APV by reverse transcriptase polymerase chain reaction (RT-PCR). The cell cultures used were chicken embryo fibroblast (CEF), Vero cells, and QT-35 cells. Five virus isolates were obtained from these samples, and the identity of the isolates was confirmed by RT-PCR. Four isolates were obtained by inoculation of CEF cells, and 1 isolate was obtained in QT-35 cells after 3-7 blind passages in cell cultures. Vero cells did not yield any isolate on primary isolation; however, all 5 isolates could be adapted to grow in Vero cells following primary isolation in CEF or QT-35 cells. This is the first report of isolation of APV in Minnesota and also the first report of primary isolation of APV in QT-35 cells.
(ETE) or in tracheal organ cultures (TOC). Subsequently, the virus is adapted to chicken embryo fibroblast (CEF) or Vero cells. 11 Direct isolation of APV in cell cultures has been rare. Here, we describe the primary isolation of APV in Quail tumor 35 cells. This is the first report of isolation of APV from infected turkey flocks in Minnesota.
In fall 1997, several turkey farms in Minnesota experienced outbreaks of upper respiratory tract infection with high mortality in young poults. Pathogens commonly associated with respiratory tract infection of turkeys were not found in these birds. On November 5, 1997, the Minnesota Veterinary Diagnostic Laboratory received trachea and turbinate samples (samples 1a, 1b, 1c) from 3 turkeys affected with respiratory illness (farm A). On November 20, 1997, 4 turkeys that showed respiratory distress and facial edema were obtained from another farm (farm B) experiencing respiratory disease outbreak. These 4 birds were euthanized, and their turbinates and tracheal tissues were pooled (sample 2a). In addition, tracheal swabs (sample 2b) were obtained and pooled from another 4 turkeys from this farm. All 5 samples were positive for APV by reverse transcriptase polymerase chain reaction (RT-PCR). 6 Attempts were made to isolate APV from these 5 samples.
In addition to the above 5 samples, virus isolation was attempted from 27 samples of tracheal swabs obtained from 15 different turkey flocks. These 27 swabs were positive for APV by RT-PCR and were frozen at Ϫ20 C for up to 20 weeks before attempting virus isolation. The trachea and turbinate samples (1a, 1b, 1c, 2a) were homogenized in 5 volumes of Hanks' balanced salt solution containing an antibiotic mixture (50 U/ml penicillin, 50 g/ml streptomycin, 50 g/ml neomycin, 1 g/ml fungizone). Suspensions were then filtered through 450-nm membrane filters. The tracheal swabs were suspended in veal infusion broth a containing the antibiotic mixture. After centrifugation at 2,000 ϫ g for 10 minutes, the supernatants were decanted and used for virus isolation.
The cell cultures used were CEF, Vero cells (green monkey kidney cells), and QT-35 cells. All samples were inoculated in monolayers of CEF and QT-35 cells. The cell culture medium was decanted, and a suitable amount of sample was added to cover the entire cell monolayer. The inoculated cultures were incubated at 37 C in a humid chamber for 2 hours. After virus adsorption, the fluid was removed, and minimal essential medium containing 4% fetal bovine serum, 0.1 mM amino acid, 0.1 mM sodium pyruvate, 5 mg/ ml lactalbumin hydrolysate, 15 mM HEPES buffer, and the antibiotic mixture was added. The inoculated cell cultures were incubated at 37 C in a humid atmosphere with 5% CO 2 and were examined daily for the appearance of cytopathic effects (CPE). For blind passage, the inoculated cell cultures from previous passage(s) were frozen and thawed twice after 6-8 days of incubation, and the mixture of cells and medium was inoculated in fresh monolayers of cells in the same manner as described above. Samples at different passage levels were then examined by RT-PCR to confirm the presence of APV. The results of virus isolation in the first five samples are shown in Table 1 . All samples were blind passaged nine times in their respective cells before calling them negative for APV. Both positive and negative virus isolation results were confirmed with RT-PCR. 6 No CPE was seen on the first 2 passages in any of the cells. Two samples (1a, 1b) showed CPE in CEF after 7 blind passages, and 1 sample (2a) showed CPE in CEF after 5 blind passages. The CPE in CEF consisted of cell rounding and clumping and the formation of syncytia. One sample (2b) showed CPE in QT-35 cells after 3 passages. This sample did not show any CPE in CEF, even after 9 passages. The CPE in QT-35 cells consisted of rounding and clumping of cells without the formation of syncytia. All 4 isolates were confirmed by RT-PCR to be APV. None of the isolates agglutinated turkey erythrocytes.
No primary isolation of APV occurred in Vero cells from any of the samples. However, all viral isolates could be adapted to grow in Vero cells once they had been isolated in CEF or QT-35 cells. The CPE on Vero cells was similar to that seen in CEF. Negative contrast electron microscopy revealed pleomorphic particles that were roughly spherical, 130-200 nm in diameter, with spaced surface projections of about 13 nm. Of the 27 tracheal swab samples that were positive by RT-PCR and were frozen at Ϫ20 C for several weeks, only 1 sample showed CPE in CEF, although all were blind passaged 8 times in CEF and QT-35 cells. The isolate that showed CPE was positive for APV by RT-PCR, and all others were negative.
The routine methods for primary isolation of APV consist of specimen inoculation in ECE, ETE, or TOC. The virus is then adapted to grow in CEF or Vero cells. 11 In the present study, primary isolation of APV was accomplished in cell cultures, without the use of embryonating eggs or TOC. Of the 32 RT-PCR-positive samples tested, only 5 yielded APV and only after 3-7 blind passages. Whether these specimens would have been positive in eggs or organ cultures is not known.
Tracheal swabs and turbinates are considered to be the most appropriate sources of APV. 11 However, the timing of sample collection is very important. Virus isolation is more likely to be successful if the samples are collected within 1-2 days after the onset of clinical signs. 2, 4, 5, 16 The low number of virus particles isolated from frozen RT-PCR-positive samples in this study (1 positive of 27 tested) may have been due to virus inactivation at Ϫ20 C.
One sample (2b) showed CPE in QT-35 cells on the sixth day after inoculation at the third passage. This isolate was confirmed to be APV by RT-PCR. The CPE of APV in QT-35 was different than that in CEF and Vero cells. The QT-35 cells showed rounding and clumping of cells, but no syncytium formation was observed. This is the first report of primary isolation of APV in QT-35 cells. Because this virus was isolated in QT-35 cells and not in CEF and Vero cells, more than 1 type of cell should be used in cultures for virus isolation.
Minnesota is one of the major turkey-producing states, and APV infection has had important economic impact on the turkey industry. Because TRTV can be separated into 2 subgroups, 9 it is very important to determine if more than 1 subgroup of APV exists in the USA. Thus, it is important to obtain and study American isolates of APV.
Virus isolation of APV is time consuming and difficult. Of the 32 samples positive by RT-PCR, only 5 yielded virus and only after many blind passages. The time required for RNA extraction, RT-PCR, electrophoresis, and ethidium bromide staining is about 2 days, 8 but it may take up to 2 months to isolate an APV strain. The RT-PCR is a sensitive 6 and rapid method of APV diagnosis. However, virus isola-tion is still the only method that can be used to demonstrate the presence of live viruses in field samples. Field strains must be obtained for further studies, e.g., antigenic relationships, pathogenesis, development of serologic tests, and production of vaccines.
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